Advanced Higher Physics
Astrophysics
Check Test 1: Solutions

Question Expected response nA:‘::k Additional guidance
1. |a The (minimum) velocity/speed that a mass must 1 Do not accept escape
have to escape the gravitational field (of a planet). gravitational force.
(1) Accept:
escape gravitational
well,
velocity required to
reach infinity,
velocity required to
give a total energy
of 0J
b E,+E, =0 (1) 3 |E=E award 0 marks
1 . GMm Start with
PR =0 (1) 1 5 GMm
r —mv- =
, 2GM r
Vo= » award 0 marks
. [2GM (1)
p
c YGM 3 Accept:
v= (1) 9, 8-57, 8-569
-
2x6-67x107" x6-0x107"
v= - (1)
1-09x10°
v=8-6x10" ms™ (1)
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a 1| GM, m R To access any
a2 S mar marks
! candidates
®m= = (1) must start
T with equating
GM .m A2 the forces/
],zE BT (1) acceleration.
3 A maximum of
7 =21 |-L 1 mark if final
GM, equation is not
shown.
a i : o\ Accept:
(6-4x10° +4-0x10°)
T=2mn — o (1) 6
6-67x107 x6-0x10° 5.6
=5.6x10" s (1)
5-57
5-569
b | i |Value from graph 4-15 x 10° (m) (1) Accept:
GM 9
mg = ik rfm (1) 8.6
GM .
g=-"5 E 1) 8-62
! 8-617
_6-67x10™ x6-0x10"
(4-15x10° +6-4x10°)
=8.6 Nkg™' (1)
b | ii |Less atmospheric drag/friction or will reduce running
costs. (1)
AH Physics: Astrophysics—CT 1 2 L. Mitchell




Question Answer Max | Additional guidance
mark
3. [(@) |(i) > 2 SHOW question
k= e 1 mv? _ GMm 1
1240 x v* ror
24-1= - - M
(263 x10° + 680 x107) v =
y=135ms " g
Lo [6:67x 107" x 259 %107 .
(263+680) x 10°
v=135ms"
If final answer not shown a
maximum of 1 mark can be
awarded.
(i1) 2ar 3
v, =— 1
T
3 3 3
1352 2m(263x10" +680x107)
T
T=4.39x10%s 1
Accept: 4-4, 4-389, 4-3889
(b) | (i) | The work done in moving unit mass 1
from infinity (to that point). 1
(i) Vow = Vi =_3.22X104_(_1.29x104) 1 4 Can also be done by calculating
potential energy in each orbit and
Vo= Vign = =1:93x10° subtracting.
1 for relationship
, ] 1 for all substitutions
(A)E=(A)m 1 1 for subtraction
(A)E:—l-93x104x1240 1 1 for final answer including unit
(A)E=-2-39x10"] 1
Accept: 2-4, 2-393, 2-3932
4. Demonstrates no understanding 3 Open-ended question: a variety
0 marks of physics arguments can be used
Demonstrates limited to answer this question.
understanding 1 marks
Demonstrates reasonable Marks are awarded on the basis of
understanding 2 marks whether the answer overall
Demonstrates good understanding demonstrates “no”, “limited”,
3 marks “reasonable” or “good”
o . understanding.
This is an open-ended question.
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Question Answer Max Additional Guidance
Mark
5. | (a) DGy 4
V= 1
-
V:\/2x6-67><10“><9-5><10” 1
2-1x10°

v=+/0-603
v=0-78 (ms™) 1
(lander returns to surface as) lander
v less than escape velocity of comet

1

(b) | (i) SHOW QUESTION 3 Show question, if final line is
missing then a maximum of two
_ marks.
(Fe =) If the 2™ line is missing then 1
GMm . mark maximum for F, = W
— =mg 1 for both eqns, £
”
1 for equating F_GM
GM m 7‘2
8=
p
0:6-67><1()‘“><9-5><1012 ’ or
(2-1x10°) o M
r
g=1-4x10" Nkg" As a starting point, zero marks
(i1) | Height will be greater 1 3 ‘Must justify’ question

Because ‘¢’ reduces
with height

Alternative:
Assumption that ‘a’ is constant
is invalid 1
The value for ‘a’ is too large 1
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